Decreased expression of the fractalkine receptor CX3CR1 on circulating monocytes as new feature of sepsis-induced immunosuppression.
Although it is known that septic shock rapidly induces immune dysfunctions, which contribute to the impaired clearance of microorganisms observed in patients, the mechanisms for this phenomenon remain incompletely understood. We recently observed, in a microarray study, an altered circulating leukocyte CX3CR1 mRNA expression associated with patients' mortality. As monocytes play a central role in septic shock pathophysiology and express high levels of CX3CR1, we therefore further investigated the alteration of CX3CR1 expression and of its ligand fractalkine (CX3CL1) on those cells in this clinical condition. We observed that CX3CR1 expression (both mRNA and protein) was severely down-regulated in monocytes and consequently associated with a lack of functionality upon fractalkine challenge. Importantly, nonsurvivors presented with significantly sustained lower expression in comparison with survivors. This down-regulation was reproduced by incubation of cells from healthy individuals with LPS, whole bacteria (Escherichia coli and Staphylococcus aureus), and, to a lower extent, with corticosteroids-in accordance with the concept of LPS-induced monocyte deactivation. In addition, CX3CL1 serum concentrations were elevated in patients supporting the hypothesis of increased cleavage of the membrane-anchored form expressed by endothelial cells. As CX3CR1/CX3CL1 interaction preferentially mediates arrest and migration of proinflammatory cells, the present observations may contribute to patients' inability to kill invading microorganisms. This could represent an important new feature of sepsis-induced immunosuppression.